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The Application Mathematical Model in

the Economics Analysis of Planning the New Generation Plant
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Abstract

The evident of rapid growth of electricity demand consumption during the past decade
has affected not only the environmental impacts and also the budget for electricity system
expansion. The purpose of research want to studies and proposes the alternative way of
electricity expansion plan in order that the system can supply the high growth of electricity
demand with lowest cost and least environmental impacts. This mathematical model was used
as a tool to find the expansion plan. The probabilistic simulation was used to simulate the
system load demand with essentials constraints. The dynamic programming method was
applied to compare the total cost of alternative system expansion plan in order to find the lowest
cost’s plan.

This result from the least cost expansion plan the year 2000-2020 shows that the energy
conservation strategy along with the nuclear alternative will not effect only the reduction
in electricity demand but also the environmental impact in term of air pollution. The reduction of
electricity can reduce the total budget to 85, 108 million dollar or 22.6% less when comparing to
reference case. In case that 15 US$ per ton of carbon tax was charged, the carbondioxide will
be reduced by 18% and also another gases, but in the same time the total investment cost for
the electric system will increase to 94,914 million USS.

Although the carbon tax will increase the total investment cost but this strategy will not

only mitigate the greenhouse effect but also improve the ambient air quality.
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Emission, = PCAP x PLF x 8,760 (hrs/Year) x PHEAT, x 1.05485 (GJ/m Btu) x EMF,, (2)

e Emission,, = uailszinm x flamtlgasannisaliiindszian y el (g)
PCAP, = guipaadissindsznm v, (MW)
PLF, = wanunninesuealsliniszinn v, (%)
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Fuel Cost

Included carbon tax.i,k

= Fuel Cost,, + [(Emission Coefficient,, x 4,168 x Carbon Tax x 100 x 106)/106] (3)
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4. ANARINISLTALNAY (Fuel Requirement)

LN@W@’W?E‘L&’]W}’]NW@QH’]?W@L‘W@\‘i“’i’mLLM'JI‘MNﬁQWNm@QﬂW?1WWWNWﬂ‘ﬁu WANTUINITRU TN LY
o o aa a s v PP v ° £% v 1 a = i v
AN mu‘mmﬁTuTaﬂmm@mm%m:mwmLLmea@mﬂumﬂmmuuu@mmmexum?ﬂ@sl‘w

[
a a

Aafingafueulasanlidgs vinlinisa¥elsslvdndseinnldfinasssnamdwimenwasdlinnnay

R

v 1
%

| él/ a 1 ¥ [ d’l’ a ] a
LW?WZL‘]JHL?]@LW@\‘I‘V]@Z@WﬁﬂfJ’]ﬂ'ﬁ’]ﬁ\l[ﬂﬂ\ﬁﬂ’]ﬂfﬁLﬁ@LW@\‘]ﬂ‘i‘ZLﬂWﬁH\‘i“’] FNNANNF

IR 4 AIRN9INT
1199 14
MN9197 11 ANABINTITALNAY (NSAIN 1 nsaigIu)
Mgl - STt SRY
STATRINAS 2538 2543 2548 2553 2558 2563
fudndn - - 4,421 18,302 33,465 | 47,157
auuanlus 3,364 4,121 4127 3,696 1,774 430
Pnsfumn 4956 | 3,060 3,591 4,641 2,972 8,261
fnassang A 1415 | 4,382 5,279 5,045 11,115 | 11,667
faseauTm ulsema | 6,003 9,176 8,427 7,264 2,153 250
ANIEIINANFALA - - - - - 271
ALTa 321 279 66 842 1,061 1,624
Humdes - - - - - -
993 16,059 | 21,018 | 25911 39,771 52,540 | 69,660
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a o 1 a aal a o ¢ o
M1919N 12 ﬂ'J’]NGIﬂ\iﬂ’]‘EL%ﬂLwas‘i (ﬂim‘l’l 2 ﬂ‘imﬂﬁiﬂq‘iﬂHWﬂN’]u)

el WA LWINYNSTUAL

ATiATRINAS 2538 2543 2548 2553 2558 2563
fudiuinegn - - - 12,372 26,131 36,721
anuduanlus 3,364 4,073 4,122 3,651 1,722 422
Pinsfuen 4,956 1,649 2,749 2,071 815 3,142
AN 89INTIRUNDN 1,415 4,321 5,108 5,371 8,590 10,124
fasesuTA ulsema | 6,003 8,522 9,131 6,967 1,898 211
ANTEIININALNA - - - - - 578
IS 321 97 468 824 837 1,327
Humdes - - - - - -

U 16,059 | 18,662 | 21,579 31,275 39,993 52,525

a £ 1 a ~al = ° aa a o
A159N 13 m’mmﬂem‘ilﬁmwm (ngedn 3 ﬂ‘imﬂ']‘iu’nﬂﬂtui@ﬂu’uﬂﬂﬂi)

e WML EUWINLNSuEL

STATRINAS 2538 2543 2548 2553 2558 2563
g - - - 12,372 | 24613 35,653
auduanus 3,364 4,073 4122 3,651 1,724 364
Pnsfumn 4,956 1,656 2,755 2,071 834 -
AN 89INTIRUNDN 1,415 4,321 5,108 5,371 9,200 7,418
faseauTA ulsema | 6,003 8,514 9,123 6,967 1,905 138
ANIEIINANALAD - - - - - 1,200
ALt 321 98 470 842 871 1,426
fmdad - - - - 1,629 9,773

994 16,059 | 18,663 | 21578 | 31275 | 40,775 | 55973
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o £% 3 a aa a a aa %
M990 14 ﬂ'J’mﬁl’ﬂs‘m’]%‘L%ﬂLwaﬂ (ﬂ‘jm'ﬂ 4 ﬂimﬂ'\iﬂﬂﬂ"lﬂﬂ\uLQQQ'ﬂN)

el WA LWINYNST WAL

ATiATRINAS 2538 2543 2548 2553 2558 2563
fudiuinegn - - - - 15,911 28,337
anuduanlus 3,364 2,567 3,102 2,374 897 194
Pinsfuen 4,956 1,965 2,916 2,116 801 -
AN 89INTIRUNDN 1,415 4,406 5,149 15,284 16,053 12,983
fasesuTA ulsema | 6,003 9,514 9,857 7,722 2,184 146
ANTEIININALNA - - - - - 1,200
IS 321 113 474 660 801 1,339
famdad - - - - 1,629 9,773

99U 16,059 | 18,565 | 21,499 | 28,157 | 38274 | 53972

5. dszanmfSananiguanenieainidannsaas bln
(Emission From Power Generation)
24 QII a a dll ¥ :il/ a ' = ! Y a o a
fngiiinannisnaniiiniliesannisldidamnasine) Anisneliiiafianaiisais
sz 1w Araansueulaeanlss fadameslneanlasd du uasfinglulnsiaulaaanlas s
Tnafnmusazatinazinansznusaniadumelasasiyssd, Aauazdnd uaznudnuatsinaTuIN

A .

Panna Asuaulaaanlas F9m139N 15-18

Q

p91971 15 Usununislandaasfiamduaulaaanlas (CO,)

NUE WL

2538 2543 2548 2553 2558 2563
N9EIN 1 54,447 | 69,445 | 89,188 | 146,503 | 194,444 | 259,384
NN 2 54,447 | 62,167 | 70,643 | 113,279 | 150,618 | 187,469
NIeiN 3 54,447 | 62,178 | 70,649 | 113279 | 144,669 | 166,177
NN 4 54,447 | 56,204 | 57280 | 72,089 | 117,544 | 154,127
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m5197 16 Baunumsdandaasfnadanasinaanlas (SO,)

WU WL

2538 2543 2548 2553 2558 2563
N9EIN 1 908 314 351 357 290 291
n9EN 2 908 240 303 225 169 151
n9EN 3 908 240 303 225 165 133
NN 4 908 171 130 69 81 110
A19199 17 Usaaunisdanilaasdu (SPM)
NUE : WL

2538 2543 2548 2553 2558 2563
NN 1 1,170 19 21 24 18 37
NN 2 1,170 14 18 15 10 18
NN 3 1,170 14 18 15 10 7
NN 4 1,170 11 7 5 5 6

ms197t 18 WBaunumsdandaasindlulasiaulaaanlas (NO,)

NUE ;WIS

2538 2543 2548 2553 2558 2563
NN 1 177 236 307 504 675 884
NN 2 177 215 240 391 526 644
NIeiN 3 177 215 240 391 504 579
NN 4 177 193 201 249 411 537
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(NFERN 3) AruARLLlELNENNTaLsN
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cala ¥

dl % d” a a = nzll
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dszinnaw]

2. ANANTUNHANIENUADAIUIARDNALAAIUNNTIN 4 NIRA1TuIAD WisLne NTARANE

¢ o

BNWANU LN
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